INTRODUCTION
Intensive cropping with nutrient exhaustive high yielding varieties coupled with the use of high levels of nitrogen, phosphorus and potassium (NPK) fertilizers for enhancing food production have depleted micronutrient contents in soil. Increased removal of micronutrients caused by higher yields of cultivars without adding micronutrient fertilizer has already made micronutrients a yield limiting factor (Takkar, 1996) . Finite native reserves of these nutrients in soil are shrinking and becoming exhausted at a much faster rate in the absence of their replenishment. The deficiency of micronutrients in soil varies with different cropping systems because some crops or their varieties remove from the system larger quantities of particularly labile fractions or decrease their availability to the plant through a number of mechanisms. A part of the removed nutrient is recycled back as biomass in the form of roots, stubbles, leaves and so forth. Differences in the nature of root exudates, root activity, and management practices for each crop could lead to diverse changes in the microbial population and the chemical as well as the biochemical reactions. All these factors exert a strong influence on the various labile fractions or chemical pools of micronutrient cations in soil, which are assumed to have attributes of concentration, size, turnover rate, and equilibrium with other pools (Viets, 1962) .
Long-term experiments (LTEs) are vital tools to examine the sustainability of modern intensive cropping. These experiments provide valuable information regarding the impact of continuous application of fertilizers in varying combinations of nutrients on soil health and crop productivity and can be used for precise monitoring of changes in soil fertilility and trends in yield levels achieved. (Behera et al., 2009a) .
The distribution and availability of heavy metals in soils is important when assessing the environmental quality of an area, since increased concentrations in soil, water and plants pose a serious threat to human and animal health. The origin of heavy metals in the soil is mainly geochemical (originating from the parent substrate) and partly anthropogenic (various sources of pollution). The soil solution considerably contains small amounts of the microelements, thus heavy metals occur in soil in water-soluble, exchangeable forms, bound to specific sites of the organic and inorganic soil components and in the structure of primary and secondary minerals (Jelic et al., 2011) .
The current study through some light on the changes that might take place in distribution of some micronutrient elements due to cropping and long term fertilization treatments.
MATERIALS AND METHODS
The long-term experiment (LTE) is being carried out at Bahtim area, kalubia Govermorate, Egypt since 1912, the treatments comprising different nutrient management options imposed in a randomized block design with three replicates for each one. Three rotations of cropping system have been used, 1 year rotation (cotton yearly), 2 years rotation (1.cotton, 2. Wheat then corn.), 3 years rotation (1. Cotton, 2. wheat than corn, 3. Wheat then corn). For this investigation eleven treatments, as detailed below, have been chosen from the one year rotation: 1. N 15 : 15 nitrogen unit/ fed. 2. N 15 -P : 15 nitrogen unit/ fed. +19 unit P 2 O 5 /fed. 3. N 15 -P-K:15nitrogen unit/ fed.+19 unit P 2 O 5 /fed.+ 48 unit K 2 O/fed. 4. N 30 : 30 nitrogen unit/ fed. 5. N 30 -P : 30 nitrogen unit/ fed.+19 unit P 2 O 5 /fed. 6. N 30 -P-K:30 nitrogen unit/ fed.+19 unit P 2 O 5 /fed.+ 48 unit K 2 O/fed. 7. N 60 : 60 nitrogen unit/ fed. 8. N 60 -P : 60 nitrogen unit/ fed. +19 unit P 2 O 5 /fed. 9. N 60 -P-K:60 nitrogen unit/ fed. +19 unit P 2 O 5 /fed.+ 48 unit K 2 O/fed. 10. Organic (20 m 3 / fed. farmyard Manure). 11. Control (unfertilized and unmanured). The treatments included N 30 and N 60 have taken place since 1986. Urea (46%)was used as a nitrogen fertilizer. Trip superphosphate(46% P 2 O 5 )was used. Potassium sulphate (48% K 2 O)was applied.
Soil samples were collected using a screw-type auger from 0 to 15 cm depth, the subsamples were collected from four randomly chosen points in each plot and mixed thoroughly to obtain a representative soil sample. The samples were air dried, ground in a wooden pestle and mortar, and passed through a 2 mm sieve. The soil samples were analyzed for different forms of iron, manganese, copper and zinc following the fractionation scheme developed by Shuman (1985) (Table,1) .
The extractions were conducted in 50 mL polypropylen centrifuge tubes. Between each successive extraction, the supernatant was obtained by centrifuging at 3000 rpm for 15 mim and filtering.The residue concentration of the metal was determined after digestion of the soil with sulfuric-perchloric-nitric acids (H 2 SO 4 -HClO 4 -HNO 3 ) mixture. The concentrations of Fe, Mn, Zn and Cu in the supernatant were measured by an atomic absorption spectrophotometer. 
Soil analysis :
-Organic matter, soil pH, electrical conductivity and CaCO 3 content were determind according to Page et al., (1982) . Available nutrients were determined according to Cottenie et al., (1982) . -Available micronutrients; Fe, Mn, Zn and Cu were extracted by DTPA according to Lindasy and Norvell (1978) and determined using atomic absorption spectrophotometer. statistical analysis : -All obtained data were subjected to the statistical analysis of correlation and regression according to Snedecor and Cochran (1980) .
RESULTS AND DISCUSSION
Major characteristics of the experimental soil. Soil reaction (pH), electrical conductivity (EC), CaCO 3 content, organic matter (OM), Fe, Mn, Zn and Cu extractable DTPA,available content of nitrogen, phosphorus and potassium are presented in Table ( 2 ). The pH, EC, CaCO 3 content and O.M of the soil varied from 7.91 to 8.22, 0.74 to 1.89 dS/m -1 , 4.86 to 7.20 % and 2.05 to 2.92%, respectively. These values not show any constant trend due to different treatments. Continuous cropping and fertilization resulted in a decrease in organic matter content by 0.87% from the organic treatment value to the (N 30 ) treatment. It is probably because of the need-based irrigations given with the existing goodquality irrigation water at the farm. No acid-forming fertilizers have been used during these years, and therefore no change in soil reaction occurred. Intensive cropping with even moderate supply of fertilizers might resulted in continuous return/ addition of greater amount of roots/stubbles to the soil, and this appears to be largely responsible for maintenance or imporvement of organic matter status. This view supported by some other workers also (Bellaki and Badanur, 1997) .
Available DTPA -Fe content increased in all treatments compared to the control treatment level 5.18 mg/kg, as a result of continuous cropping and fertilization for many years. The magnitude of increase ranged from 0.09 to 5.33 mg/kg. The available Fe content reminded higher than the critical level of Fe deficiency of 4.5 mg/kg in all the treatments even after continuous years of cropping. Available DTPA Mn in surface soil higher in case of the mineral and organic fertilizer treatments compared with the control treatment, however, it also remained higher than the critical level of Mn deficiency of 2.0 mg/kg. Continuous cropping and fertilizer use resulted in increases in available DTPA Zn in all the treatments as compared to control, as for Cu, there was no difference among the treatments with respect to DTPA extractable Cu in soil. It provides ample insight to the fact that different nutrient management options had no impact on Cu availabillity in this soil.
The DTPA-extractable Fe, Mn, Zn and Cu increased in all treatments as compared to control. This may be due to continuous addition of these nutrients as contaminants through fertilizers in spite of the continuous uptake by the crops over the years in addition to their no replenishment in the from of fertilizers. This finding is in agreement with the results obtaind by Li et al., (2007) .
Inorganic P fertilizer may contain some micronutrients as impurities. The average concentrations of B, Cu, Fe, Mn, Mo and Zn in triple superphosphate were 174, 12.7, 12037, 376, 9.88 and 94.1 mg/kg, respectively. The results clearly indicate that relatively small additions of micronutrients were added over the long period of these experiments, thus explaining why treatment differences did not exist for total micronutrients in soil (Richards et al., 2011) .
Changes in various fractions of micrnutrient in soil. Iron
The amounts of soluble and exchangeable Fe in soil were in the range from 2.1 to 3.52 mg/kg soil, under different treatments (Table 3) , showing no specific trend. The values of iron bound to organic matter were markedly increased by the different treatments as compared to the control treatments where the highest values existed with (N 15 -P-K) and (N 30 -P-K) treatments (6.03 mg/kg soil). Iron occluded by manganes oxides showed slight, increases due to the used treatments as compared to the control where the highest values existed with (N-P-K) treatments. Amorphous iron oxides fraction under various treatments did not follow any definite trend. The amount of Fe in the crystalline iron oxides fraction increased with increasing the rate of nitrogen fertilizer, the highest value was obtained due to (N 60 -P-K) treatment (5926 mg/kg). The residual form of Fe contstitutes the dominant portion of Fe in all the soil treatments similar where obtained by Kuo et al., (1983) .
Manganese
Neither exchangeable Mn nor organically bound Mn showed any specific trend due to the different fertilization treatment (Table 4 ). Contents of exchangeable Mn varied from 1.09 to 2.95 mg/kg, whereas organically bound Mn value ranged from 2.86 to 5.45 mg/kg. The fraction of Mn occluded by manganese oxides also showed no definite trend where its highest amount was achieved due to the (N 60 -p-k) treatment (16.3 mg/kg). Manganese predominantly existed in the amorphous iron oxides and crystalline iron oxides fractions due to all the fertilization treatments. Where its values ranged from 309 to 414 mg/kg, and 296 to 386 mg/kg, respectively. The residual form of Mn showed declining trend by decreasing nitrogen fertilizer rate from N 60 to N 15 treatments.
Zinc
Continuous cropping and fertilizer application for years resulted in fluctuating contents of exchangeable, organic matter bound and manganese oxides fractions of Zn in soil. Treatment and time affected these fractions which varied from 0.98 to 2.15, 3.06 to 4.84 and 45.15 to 99.0 mg/kg, respectively, (Table 5) . Application of N fertilizer from 15 to 60 unit/fed increased all the fractions of Zn. The amounts of Zn in the different fractions revealed the following order: exchangeable < organically bound< manganese oxides < crystalline iron oxides < amorphous iron oxides < residual.
Copper
The forms of Cu in soil samples collected from the different treatments, are given in Table ( 6): The exchangeable Cu concentration varied from 0.92 to 2.08 mg/kg, while organically bound Cu varied from 1.28 to 2.62 mg/kg. The value of organically bound Cu was very low and was in agreement with finding of Pietrzak and Mc Phail (2004) . Soil organic matter can affect the availability of element by chelating ions, making them more soluble and possibly more available for plant uptake. Additionally, O.M may act as a pH buffer. Soil pH affects metal solubility due to protonation and deprotonation of the hydration sphere. Shuman (1986) found that pH had the greatest effect on the exachangeable fraction of micronutrients, which was the perdominant plant available fraction. The forms of manganese oxides Cu, amorphous iron oxides Cu and crystalline iron oxides -Cu fluctuated without induce any definite pattern. A major portion of Cu content was found in the residual form. Richards et al.,( 2011) reported that the low of differences treatments due to such things as: (i) lateral movement of metals off the plots by wind or water or the combination of wind and water (i.e., the plots were not isolated) (ii) dilution of metals in the upper 0 to 15 cm by disking (i.e., in certain years the depth of disking may have exceeded 15 cm, (iii) leaching of metals, and (iv) plant uptake
Correlation coefficients between different chemical fractions of some micronutrients and some soil characteristics. Iron
Data presented in Table (7) show the correlation coefficients among the iron different fractions and some soil variables. Highly significant correlations were found between the exchangeable iron and available P, DTPA extractable Fe and Mn (r = 0.839**, 0.814** and 0.808**). Also, positive correlations were found between exchangeable iron and organic matter-Fe, amorphous iron oxides-Fe and crystalline iron oxides -Fe (r = 0.802**, 0.767* and 0.901**, respectively). The quantities of organic matter -Fe in the investigated soils showed positive correlation coefficients with available P, DTPA Fe, Mn and Zn (r = 0.788**, 0.663*, 0.898** and 0.649*, respectively). Similarly, significant relationships existed between organic matter-Fe and other Fe-fractions such as manganese oxides Fe, amorphous iron oxides and crystalline iron oxides (r = 0.602*, 0.816** and 0.806**, respectively). A perusal of the data indicates that manganese oxides-Fe was singificantly correlated with available P, DTPA Mn, Cu and crystalline iron oxides-Fe (r = 0.606*, 0.607*, 0.653* and 0.606*, respectively). However, the relationship between amorphous iron oxides -Fe, crystalline iron oxides-Fe fractions and the other soil charcteristics were similar, there exists positive correlation with available P, DTPA-Fe, Mn, Zn and both of them. These results are in agreement with those of Behera and singh(2010) who found that DTPA-extractable Fe in soil was effected directly by Fe associated with easily reducible manganese and Fe associated with organic matter and indirectly by the other fractions. This reveals the existence of dynamic equilibrium among various fractions of Fe in soil, and depletion of readily available Fe fraction is replenished from the other pools of soil Fe.
As for, residual-Fe fraction, data, show that this fraction had no significant correlation with any soil properties, except DTPA-Fe (r = 0.618*).
These results supported those of Behera and Singh (2010) who found that residual Fe constitutes a major protion of total Fe in soil. The Fe associated with easily reducible Mn and organic matter contributed directly to DTPA extractable Fe in soil. Residual Fe contributed directly to uptake Fe by plant.
Phosphorus showed significant correlations with most fractions of Fe. This may be attributed to the phosphorus fertilizer application which effect the availability of micronutrients by changing the pH when the fertilizer dissolves into solution or when phosphate and associated phosphate fertilizer cations react with soil solution content, for example, the dissolution of triple superphosphate (TSP) release H + into the soil solution and lowers soil pH (Shuman, 1988) .
Manganese
As shown in Table, (8) a highly significant correlations were found between the exchangeable-Mn and available P, DTPA Fe, Mn, and Zn (r=0.798**, 0.764**, 0.954** and 0.642*, respectively). Moreover, similar trends were noticed with other fractions of Mn such as organically bound -Mn, manganese oxides-Mn, amorphous iron oxides-Mn and residual Mn (r= 0.907**, 0.772**, 0.754** and 0.867**, respectively).
Also, the organic matter bound-Mn fraction followed the same trend mentioned before for exchangeable Mn fraction, with positive correlation with DTPA-Mn (r=0.906**). For the manganese oxides fraction positive and significant correlation coefficients were found between this fraction and each of available P, DTPA Mn and Cu (r=0.680*, 0.769** and 0.633*, respectively), also significant correlation coefficients were found with other fractions (amorphous iron oxide-Mn and residual-Mn, r=0.723* and 0.772**) respectively. The amounts of Mn extracted from the amorphous iron oxides fraction had significantly and highly positive correlations with available P, DTPA Fe, Mn, crystalline iron oxides-Mn and residual-Mn fractions. The content of manganese in the cystalline iron oxides had no significant correlation with any of the soil properties, except that mentioned before. The analysis of the correlation coefficients showed that the residual Mn content had positive correlation with DTPA-Mn (r=0.870**).
The availability of micronutrients to crops is controlled by many soil factors, such as pH, soil organic matter, temperature and moisture. Increased microbial activity can also result in a decrease in the oxidationreduction potential of the soil, increasing Mn availability; consequently, manganese (II) forms only relatively weak bonds with organic ligands. The main ionic Mn species in a soil solution is Mn 2+, and its concentrations decrease 100-fold per unit increase in soil pH (Milivojevic et al., 2011) .
Zinc.
Based on the obtained results of correlation coefficients given in Table  (9 ) respectively. In this study, pH showed less pronounced negative correlation with all fractions of Zn.
Copper.
Data in Table ( The amount of copper extracted from the organic matter, manganese oxides, amorphous iron oxides and crystalline iron oxides were positively correlated with available P and DTPA Mn. A perusal of the data indicates that organic matter-Cu significantly correlated with manganese oxides -Cu, amorphous iron oxides -Cu and Crystalline iron oxides Cu (r= 0.923 ** , 0.863 ** and 0.882 ** , respectively). These results are in agreement with those reported by Randhawa and Singh (1996) , who reported that amount of Cu in all the fractions, were significantly correlated with each other, except the organically bound Cu fraction and the residual and DTPA extractable Cu.
The copper associated with the residual fraction was negatively correlated with all parameters of soil except the copper fractions forms.
Since the various fractions are in a state of dynamic equilibrium in soil, the results that Cu associated with easily reducible Mn, Cu associated with carbonate and Cu associated with Fe and Al oxides fractions contribute to availability indirectly through some other fractions. These results corroborate the fact that Cu in soil solution, exchangeable, specifically , sorbed and organically bound fractions were potentially available for plant uptake. However, Cu in the hydroxideoccluded fractions is retatively unavailable for plant uptake (Behera et al., 2009 b) .
Stepwise regression analysis.
Backward stepwise multiple regression analysis was performed to further separate the effects of soil properties on micronutrient fraction. This analysis was only performed for the elements that significantly changed for each treatment. Data presented in Table ( 11) reveal that available phosphorus was found to explain most of the variability of exchangeable-Fe fraction while the inclusion of available Fe and Cu did not greatly improve the regression model. In the organic matter-Fe regression model, available Mn explained 90% of the variation.. However, with the exclusion of total CaCO3 from the model, 94% of the variability was explained. Amorphous iron oxides-Fe, was affected by DTPAextractable Fe, but the inclusion of available Mn and organic matter content did not improve the regression model. The stepwise regression for crystalline iron oxides -Fe showed that the DTPA-extractable Fe and Mn explained 99% of the variability. This agrees with the simple correlation procedure. The best model for residual-Fe included DTPA-extractable Fe and EC with positive correlation for the former and negative correlation for the latter.
Data presented in Table (12) show that, exchangeable-Mn fraction, displayed the highest relationship with DTPA-extractable Mn . The inclusion of soil pH did not improve the model. This agrees with the simple correlation results, where a significant relationship existed between exchangeable-Mn fraction and DTPA-extractable Mn (r=0.954**). For organic matter-Mn, 91% of the variability is ascribed to DTPA-extractable Mn. This agrees with the simple correlation analysis. Similarly, the manganese oxides -Mn fraction was best explained by the inclusion of the variables of DTPA-extractable Mn and Cu into the regression model. .The best model for amorphous iron oxides-Mn included pH, DTPA-extractable P, Mn, Zn and Fe with positive correlations for pH , P, Mn, Fe and a negative correlation for Zn.. Results revealed that the model for crystalline iron oxides-Mn included available P, Cu, and organic matter content with a negative correlation with organic matter and positive correlations with the others. As for, residual-Mn, the best term regression model included available Mn, P and organic matter.The contribution factors on residual -Mn fraction are 87%, 5% and 5% For Mn , P and orgasmic matter respectively .
Results of the stepwise regression analysis are summarized in Table  (13 ). The best model For exchangeable -Zn included DTPA -extractable Mn and organic matter content explained 98% of the variability. For organic matter -Zn Fraction the best model included only available Mn. In the manganese oxides-Zn fraction the best term regression models included available Mn ,K ,P and total CaCO3. The Contribution factors on manganese oxides -Zn are 89% For Mn, 5% For K , 2% for CaCO3 and 2% For P. The stepwise regression For amorphous iron oxides -Zn showed that the inclusion of DTPA -extractable Mn , Zn ,Fe ,and EC explained 98% of the variability. The best model for crystalline iron oxides -Zn included only DTPA -extractable Fe. As for, residual -Zn Fraction, best model included organic matter and EC. These variables explained 90% of the variability.
Once again, data presented in Table ( 14) reveal that the best model for exchangeable -Cu Fraction included available Mn, organic matter content and EC. The contribution factors on exchangeable -Cu are 87% . 8% and 2% for available Mn, organic matter and EC, respectively . In the fraction of organic matter -Cu regression model, reveal that available P, Cu ,Mn ,and organic matter explained 97% of the variation ,while the inclusion of total CaCO3 did not greatly improve the regression model. In the manganese oxides -Cu fraction ,the best model included available Mn, Cu, organic matter content and total CaCO3. The contribution factors on manganese oxides -Cu are 82%, 7%, 5% and 5% for available Mn, Cu, organic matter and total CaCO3, respectively .
The stepwise regression for amorphous iron oxides -Cu showed that the best model included available Mn ,Fe , and organic matter. The mood for crystalline iron oxides -Cu included only DTPA -extractable Fe explained 71% of the Variability. As For, residual -Cu the best term regression models included DTPA-extractable Fe and organic matter content with positive correlation for Fe and negative correlation for organic matter.
CONCLUSION
It can be concluded that concentration of DTPAextractable Fe, Mn, Zn and Cu increased in all treatments as a result of continous cropping and fertilizer application. The distribution of different fraction of micronutrient under different treatments was inconsistent. Micronutrient additions through impurities in inorganic fertilizer were small relative to total soil micronutrient concentrations. On the other hand, long-term application of organic amendments increased the soil total micronutrient contents and DTPAextractable micronutrients.
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